In 78 consecutive patients with unstable angina, we performed coronary angiography randomized to either the first day of presentation or later during the hospital admission to assess the frequency of intracoronary thrombus and complex coronary morphology relative to 
Patients were admitted to the coronary care unit and received standardized medical therapy. Antianginal medications previously administered on a chronic basis were continued. For each patient, we examined all ECG information from the time of qualifying chest pain to coronary care unit admission and selected the tracing with the most significant ST shift. One of the investigators measured ST shift in millivolts 80 msec after the S wave, and a shift of 1 mV or more was considered significant. All patients received topical nitroglycerin administration, and additional medical therapy was initiated if the patient had recurrent chest pain. Therapy with calcium antagonists, ,3-blockers, or both was left to the discretion of the referring cardiologist. Intravenous heparin and aspirin were not initiated as therapy in this study population before angiography. Sixteen patients were taking aspirin at the time of admission.
Patients were randomized to cardiac catheterization within the first 24 hours (17±+6 hours) of admission (n=42) or to angiography to be performed later during the hospital admission (5.7±2.1 days, n=36).
The patients were followed in hospital, and myocardial infarction (creatinine kinase more than twice normal), revascularization, and death were identified. Coronary Angiography Coronary arteriograms were analyzed visually by two teams of two observers experienced in angiographic interpretation but unaware of the clinical data and timing of angiography. Differences were mediated by consensus. A stenosis of 50% or more was considered significant. The morphology of all coronary stenoses in the "worst" view was described according to the following criteria: 1) complex coronary morphology as a stenosis with irregularity, overhang, or both9; and 2) coronary artery thrombus as a filling defect surrounded by contrast medium at the site of a high-grade stenosis, or luminal staining at the site of a high-grade stenosis or total occlusion, or upward convexity or irregularity without vessel tapering at the site of an abrupt occlusion.3 Each vessel could have complex morphology, thrombus, or both. Significant diagonal stenoses were considered as left anterior descending coronary artery disease and significant obtuse marginal stenoses as left circumflex disease. These detailed coronary angiographic interpretations were performed after hospital discharge and were not available to the clinician. For each patient, the most complex stenosis type present was taken as describing the patient's coronary morphology.
Statistical Analysis
The differences in frequency of coronary morphology between groups was assessed by Fisher's exact test. All data is expressed as mean+SD, and continuous variables were compared with one-way analysis of variance or unpaired Student's t test where appropriate. Ap value of less than 0.05 was considered significant. Multiple regression analysis (SAS statistical package) of coronary thrombus, multiple vessel disease, and complex coronary morphology was performed to determine the best predictor of cardiac events.
Results
The demographic, coronary anatomic, and cardiac event data are shown in Table 1 according to randomization to early or late angiography. The early and late angiographic groups were similar in age, sex distribution, previous infarction, cardiac events, and extent of disease.
The late angiography group was further subdivided into the patients who had elective or urgent cardiac catheterization. Cardiac events occurred more frequently in patients with early angiography or urgent late angiography than in patents with late elective angiography. In assessing the distribution of coronary artery disease, there were fewer patients with no stenoses of 50% or more and more patients with two-vessel disease in the patients randomized to early angiography as compared with the patients with late elective angiography.
In Figure 1 , the distribution of coronary anatomic findings (i.e., no complicated stenoses, complex morphology, or coronary thrombus, based on timing of angiography) is shown. coronary thrombi, whereas six of the seven with late urgent angiography and crescendo angina had coronary thrombi.
To assess the predictive value of the admission ECG for determining coronary morphology, we analyzed patients based on the presence or absence of ST shift; this relation is shown in Table 3 . Of the 39 patients with ST shift, 31 (or 79%) had complex morphology, coronary thrombus, or both at angiography. However, of the 39 patients without ST shift, only 11 (or 28%) had these angiographic features (p<0.001 versus ST shift).
Discussion
The hypothesis that thrombus occurs more frequently in patients with early angiography within 24 hours of admission rather than later during hospital admission is not substantiated by our data. This finding notwithstanding, we found that the presence of coronary thrombus has an important temporal link to the presence of chest pain at rest when assessing our total study group. The frequency of coronary thrombus was 50% (27 of 54) in patients who had angiography within 24 hours of rest pain (i.e., combining patients with early angiography and late but urgent angiography) as compared with 21% (five of 24) in those with late elective angiography. We also show that the presence of ST shift on the admission ECG predicts an increased frequency of coronary thrombus and complex morphology.
Previous pathologic studies6,7 suggest that patients who die of unstable angina have a high prevalence of intracoronary thrombi. Our study in a broad spectrum of patients with unstable angina extends these findings by demonstrating an association of intracoronary thrombi identified by coronary angiography with a higher frequency of in-hospital cardiac events, including death, myocardial infarction, and urgent revascularization after an episode of unstable angina. Because the acquisition of coronary angiographic data in our study was randomized according to time from presentation, the determination of our secondary objective (i.e., the relation between coronary anatomic findings and in-hospital outcome) could have been influenced by our study design. However, this seems unlikely given that the frequency of coronary thrombus and in-hospital events was similar in both early and late angiographic groups, and, irrespective of whether coronary thrombi occurred within early, late elective, or late urgent groups, the propensity to develop inhospital events in association with thrombi was the same.
Vetrovec et a13 and Bresnahan et al5 retrospectively analyzed coronary angiograms in patients with unstable angina and found coronary thrombi in 6-35% of patients studied up to 2 months after presentation. Capone et a14 studied patients with recent onset of unstable angina and found the frequency of coronary thrombi was 52% if angiography was performed within 24 hours of symptoms .i 33%.' 25% 
